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Cancer in Inflammatory Bowel
Disease

ADRIAN J. GREENSTEIN M.D., F.A.C.S., FR.C.S.

Abstract

The first case of cancer in inflammatory bowel disease (IBD) was reported at The Mount Sinai Hospital in 1925 in a patient with
ulcerative colitis (UC). In 1956, carcinoma of the jejunum was described in a patient with regional enteritis (Crohn’s disease
[CD]). IBD cancers are preceded by dysplasia, and the relative risk increases with duration of the IBD. CD cancers are more
proximally distributed than are UC cancers. Both tend to occur at the site of the overt disease and both developesat @aflier ag

UC, 50 CD) than in thde novccolorectal cancer (70 years).

The absolute cumulative colon cancer frequencies (8% UC, 7% CD) are identical after 20 years, emphasizing the importance
of regular surveillance in both types of IBD. Moreover, the increased risk of colon cancer exists in patients with CDneven whe
CD is confined to the small bowel, and patients with IBD have increased risks of developing extraintestinal and retididbendothe
tumors in both CD and UC, as well as ano-vulval and malignant melanoma in CD. Colitic colorectal cancers are often diffuse,
extensive, multiple and right-sided with insidious presentation. The prognosis is no worse after operation thée tioabof
colon cancer.

Most small bowel cancers in CD are adenocarcinomas, rather than sarcomas, and present at a younger age, more diffusely
and more distally thade novocancers, usually making them undiagnosable at a curable early stage; indeed, two-thirds present
with intestinal obstruction. Strictures of the colon are common in patients with IBD, and they have a 10-fold risk fanceipn c
30-fold for UC, and 6-fold for CD. The risk increases with disease duration. The indications for surgery are absweki@ndelati
incidental, and the procedures include segmental resection, total proctocolectomy, subtotal colectomy and palliative procedures
Key Words: Inflammatory bowel disease, cancer.

WE OBSERVED IN ONE CASEA malignant degen- examination revealed the presence of an ade-
eration of the late stage of polypoid ulcerative nocarcinoma. (1)

colitis, with the frank occurrence of carcinoma

of the rectal wall. In brief this was a case of Historical Background

nonspecific ulcerative colitis of the colon 14

years in duration. The polypoid stage was For more than 70 years, surgeons and gastroen-
already in evidence 10 years ago. More terologists at The Mount Sinai Hospital have been
recently the patient came under observation intrigued by the association of cancer with
with renewed symptoms of his disease. The inflammatory bowel disease. Although Crohn is
sigmoidoscopic examination revealed an known for his description of regional ileitis, the
extensive polypoid colitis, in addition to first case of cancer in inflammatory bowel disease
which one observed on the left lateral wall of reported and described was actually one of ulcer-
the rectal ampulla, growing in a mass of poly- ative colitis-associated rectal cancer (see above)
poid excrescences, an ulcerating massive neo- by Crohn and Rosenberg in 1925 (1). This was
plasm. Section removed for histological 66 years after the classic description of ulcerative
colitis by Sir Samuel Wilks in 1859 (2). Since
then, many reports have appeared confirming the
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disease were not appreciated until many yeansith Crohn’s colitis, ileocolitis, and even
after the classic description of regional enteritisegional enteritis (11).
by Crohn, Ginzburg, and Oppenheimer was pub-
lished in 1932 (6). Carcinoma occurring in asso- The first reports of cancer occurring in the
ciation with Crohn’s disease was first recognizedejunum in patients with regional ileitis and jeju-
in the large bowel (7), then in the small bowel (8)nitis were those of Ginzburg et al. (8) and
(see below), and subsequently at extraintestindornfeld, Ginzburg and Adlersberg (12). These
locations (9). authors described the following case.

Dr. Leon Ginzburg et al. described a case of
“carcinoma of the jejunum occurring in a case of
regional enteritis” in 1956 (8):

A 36-year-old white woman was admitted to
The Mount Sinai Hospital in 1955. She was

This was believed to be the first report of car-
cinoma arising in the small intestine at the site
of stenosing granulomatous enteritis. From
the age of 11 until 30 this patient had been
subjected to frequent bouts of crampy abdom-
inal pain, with marked but non-bloody diar-
rhea, followed by relative constipation. In
October of 1952 a gastrointestinal series
revealed rigidity of the segments of small
bowel involving the jejunum, with areas of
dilatation between. A diagnosis of ileojejuni-
tis was made. He was admitted with acute
intestinal obstruction. Physical examination
revealed a thin patient with distended
abdomen and visible peristalsis, and hyperac-
tive peristaltic rushes on auscultation. The
entire segment from 18” to 6 feet from the lig-
ament of Treitz, with multiple strictures, was
resected. The tumor mass 40 cms from the
proximal end consisted of an adenocarcinoma
arising from the mucosa and invading the
bowel wall. Cords of anaplastic cells invaded
the serosa. Seven months later the patient was
readmitted with widespread metastatic disease

suffering from upper abdominal pain, persis-
tent vomiting, loss of weight and marked
weakness. Her initial gastrointestinal symp-
toms, characterized mainly by severe diarrhea,
were first manifested eight years previously.
At that time she was admitted to another insti-
tution where radiological studies revealed evi-
dence of colitis. She continued to have four or
five watery bowel movements daily which
never showed evidence of blood pus or
unusual quantities of mucus. Her weight fell
from 125 to 75 pounds. She was treated by
one of us with Aureomycin and cortisone and
regained 40 pounds in weight in a few months.
Despite radiologically demonstrable wide-
spread disease she remained actively employed
for five years. An obstructive episode was
treated by suction and followed by four
months of medical treatment. Radiologic stud-
ies revealed dilated jejunum and a rigid seg-
ment. She was readmitted with obstruction
and found to have an unresectable jejunal mass
and multiple areas of disease. She died with
metastatic liver disease six months after a
retrocolic duodenojejunal bypass.

also involving the liver.

Since this time, more than 80 cases of cancer
This case report describes a typical case of carabf the small bowel have been reported in patients
noma occurring in stricturing small bowel dis-with Crohn’s disease (13—-15). Among these
ease. We have seen patients with cancer-compliases, 17 have occurred in excluded segments of
cating stricturing disease. bowel (13, 16—18), of which 7 cases have been

For several decades following the earlyreported from this hospital (Fig. 1) (19).

description of granulomatous disease of the Brown, Weinstein and Janowitz (16) described
bowel by Dalziel in 1913 (10) and its fuller elu- a “carcinoma of the ileum 25 years after bypass for
cidation by Crohn, Ginzburg, and Oppenheimeregional enteritis” in 1970. This 55-year-old
in 1932 (6), it was generally accepted that canwoman was admitted to The Mount Sinai Hospital
cer did not occur with Crohn’s disease. Theran 1969. Twenty-five years earlier, she had devel-
were no reports of cancer until 1948, whenoped low abdominal pain and fever. At laparotomy
Warren and Sommers described the first case & months later, Crohn’s ileitis was found and an
carcinoma of the large bowel occurring in assoileotransverse colostomy was constructed. Because
ciation with Crohn’s disease (7). The number obf obstruction, this was revised to a side-to-side
described cases has increased dramatically ovéeodescending colostomy (see Fig. 1, case 3 RC),
the last few decades. There are now consideteaving the proximal colon in place. At re-explo-
ably more than 128 patients in whom cancer ofation, the terminal ileum and cecum were resected
the large bowel has been reported in associaticend an adenocarcinoma with two positive lymph
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sYPAsscz:ggiounsss IN SEVEN PATIENTS WITH prognosis, especially in patients with colitic col-
IN EXCLUDED SEGMENTS orectal cancer. In these patients, survival is simi-
lar to that in non-colitic CRC.

REGIONAL ENTERITIS ILEOCOLITIS

% Diseased area

o Cancer Clinico-Pathologic Features of IBD Cancer

© Secondary spread

LK,

Cancers occurring in IBD differ in many
respects from those occurrimg novo In gen-
eral, they occur earlier in life; the anatomic distri-
bution is different, being influenced by sites of
disease; and they are more frequently multiple
and mucinous. The cancer risk is greater than in
the general population (Fig. 2), and increases with
longer disease duration (Fig. 3). In both diseases,
cancer is preceded by dysplasia, which allows for
surveillance for colorectal cancers. Both ulcera-
tive colitis CRC (UCCRC) and Crohn’s disease
colorectal cancer (CDCRC) occur in association
with strictures, although UC strictures are more
frequently malignant.

Cancers occurring in CD, although similar in
Fig. 1. Bypass procedures in seven patients with cancer irPnany respects, differ in some respects from those

excluded segments. loDi in UC. CD h
JM = metastasizing cancer in jejunum four years afterdeve oping In : cancers have a more prox-

side-to-side jejunoileal bypass in-continuity. imf_il diSt'ribUtion; may occur j[hrOUg_hOUt th_e gas-
BF = fistulizing cancer in terminal ileum thirty-three years trointestinal tract, since CD is a diffuse disease;
after ileotransverse colostomy with exclusion. and may occur in association with fistulas or

RC = locally metastasizing cancer in terminal ileum twenty-aycluded loops. In both diseases, cancers tend to

five years after ileodescending colostomy with exclusion. . .
IK = metastasizing cancer in uninvolved cecum four yearsOccur at sites of overt disease. In CDCRC, can-

after diverting ileostomy and subsequent ileosigmoidCE€IS may occur in normal-appearing bowel in as

bypass of terminal ileum. many as one-third of patients (20). We have
LL = fistulizing cancer in diseased sigmoid colon two recently described six patients (a seventh has
years after diverting ileostomy. been seen more recently) with Crohn’s disease

EW = fistulizing metastatic mixed mesodermal sarcoma in

diseased sigmoid colon fourteen years after exclusion bypaékmlted to the small bowel, who developed can-
of terminal ileum and four years after diverting ileostomy.  C€rs of the colon and rectum (21). These observa-

LS = cancer in multiply strictured segment of ileum, occur-tions of a wide distribution of cancer within the
ring at site of nineteen-year-old ileotransverse colostomyintestinal tract, as well as the occurrence of dif-
and discovered upon malignant fistulization after sec-fuse|y infiltrating (22) and multiple (23) cancers,
ondary bypass. . . , .
Reprinted from reference #19 with permission. are consistent with the fact j[hat C_:rohn s disease
may affect the whole gastrointestinal tract, even
in the absence of overt disease (24-27).
nodes was found. She developed a subphrenkurthermore, recent endoscopic studies have
abscess and died on the 31st postoperative day. shown that one-third of patients with Crohn’s dis-
ease, and even some patients incorrectly diag-
General Considerations nosed as having ulcerative colitis, have macro-
scopic or histologic evidence of involvement of
It is generally accepted that the numbers othe upper gastrointestinal tract in the absence of
cases of inflammatory bowel disease (IBD)-assoany radiologic changes (28). Each of the above
ciated cancer in the colon in ulcerative colitisfeatures of cancer in CD will be considered in
(UC) and in the small bowel in Crohn’s diseasedetail below.
(CD) have increased. The question of the col-
orectal cancer (CRC) risk in Crohn’s disease Cancer Risk
remains controversial and will be discussed in
detail below. Early reports suggested a poo®verall Risk
prognosis for all gastrointestinal cancers in
inflammatory bowel disease, but recent studies of Several studies have suggested an increased
larger series of patients have indicated a betténcidence of gastrointestinal cancer in patients



230 THE MOUNT SINAI JOURNAL OF MEDICINE May 2000

RELATIVE CANCER RISK with an age- and sex-matched population (Fig. 3)
OBSERVED/ EXPECTED RATIO (5). The incidence of gastrointestinal cancer in
O 10 20 30,70 80 90 100 110 120 Crohn’s disease increased with disease duration
I L in a way similar to that in ulcerative colitis (Fig.
smoitf  RE 3) (14).
bowel |RE+1C [
Univers Colorectal Cancer Risk in Colitis
ANE
Left sided {53 The risk of colorectal cancer is considerably
o increased for patients with ulcerative colitis, par-
Ulcerative colitis ticularly for those with universal disease (all seg-
; j Crohn's disease ments of colon and rectum) of long standing
Extra-intestinal (7-9, 31). The overall incidences of ulcerative
[T S N R B B B colitis-associated colorectal cancers (fewer than
Fig. 2. Relative cancer risk in patients with ulcerative colitis 1’000, per Y?ar in the United States) and of
and Crohn’s disease. Crohn’s colitis (less than 100 per year) are not
R.E. = Regional Enteritis. high when compared with the total yearly inci-
I.C. = lleocolitis. dence of 140,000 for colorectal cancers in the

Universal = universal colitis involving all segments of

colon and rectum general population. Nevertheless, the issue of

colorectal cancer risk in inflammatory bowel dis-
ease must take into account a number of impor-
tant factors. First, the relative risk of colorectal

o =
T
L

TOTAL CANCERS

g e 1 cancer is much increased in age- and sex-matched
Intesting N . . . P ’
[ A B - resonastens | populations in both ulcerative colitis and Crohn’s
aeaer [ B E b s | colitis. Second, both forms of colitis colorectal

OF CANCER %

cancer occur in patients younger thardennovo
colorectal cancer. The mean age at development
of cancer is approximately 56 years for Crohn’s
colitis and 49 years for ulcerative colitis, com-
pared with 70 fode novocolorectal cancer (32).
Third, since colitis colorectal cancer is a prema-
Fig. 3. Incidence of gastrointestinal cancer in Crohn's diseasdignant condition, cancer could theoretically be
and ulcerative colitis for patient years at risk starting fromprevemed in both UCCRC and CDCRC if high-

onset of first symptoms. The cancer risk increases Progregisk cases could be identified early, so that timely
sively with each passing decade for all categories of inflam- !

matory bowel disease, but the absolute incidence rates af@leaomy_cou'd be carried out. . o
three times higher in ulcerative colitis than in Crohn’s disease. ~ There is much controversy regarding the inci-

Bars: dence of colorectal carcinoma with Crohn’s dis-
A= Regional enteritis — left bars ease. A high incidence was reported in two early
B = Crohn’s colitis + ileocolitis — middle bars publications from England. In 1965, Atwell et al.
C = Ulcerative colitis — right bars :
For each decade of follow up, Extraintestinal yearly incidence!" Leeds reporteq three colorectal cancers amo_ng
in percent, is indicated by the amount above the horizontal in€2 patients, an incidence of 5% (33). Then, in
within each bar, while the yearly incidence, in percent, for1968, Perrett et al. in Oxford found three cases
Intestinal cancer is indicated below the horizontal line. among 82 patients with Crohn’s disease, a 4%
incidence (34). Although other series failed to
confirm as high an incidence, Weedon et al. at the
with Crohn’s disease. Fielding et al., in 1972,Mayo Clinic found that their patients with
found seven cancers in the gastrointestinal tracCrohn’s colitis, whose disease onset occurred
including two in the pancreas and two in thebefore 21 years of age, had an incidence of col-
small bowel (29). Alexander-Williams’ 1976 orectal cancer 20 times higher than expected (35).
series of 12 gastrointestinal cancers among 50Dhe seven colorectal cancers in our early series of
patients with Crohn’s disease also included27 patients (2%) with Crohn’s colitis or ileocoli-
higher than expected numbers of cancers in smalk represented an increased incidence of about 7
bowel, large bowel, esophagus, and pancreasnes what was expected (14). We now have a
(30). Similarly, our 1979 study of Mount Sinai collected series of 30 (3 multiple) colorectal can-
patients revealed an increased incidence of botters among our patients with Crohn’s disease.
small and large bowel cancers when comparelight large bowel cancers occurred in seven

- N W h O N D W
T

(o]
YEAR OF FOLLOW-UP O -9
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patients with regional enteritis and 25 among 2%owel, they nonetheless developed eight carcino-
patients with colitis and ileocolitis. mas. Five of these occurred in the colon and
Warren and Sommers reported the first casthree in the rectum. It could be argued that col-
of adenocarcinoma complicating Crohn’s diseaserectal cancer, being a common disease, appeared
in 1948 (7). For the next 30 years, reports of sinenly coincidentally in two patients, both of whom
gle (22, 36), and even multiple cases (23, 33were more than 60 years of age, with short dura-
35-38), failed to dispel the skepticism surroundtion disease at the time of cancer diagnosis.
ing this association. More recent studies, howHowever, three of the seven ileitis cases presented
ever, have clearly demonstrated the increased riskith colorectal cancers, at ages 34, 38, and 42,
of colorectal cancer for those patients withsuggesting a true increase in risk, and two devel-
Crohn’s disease who have extensive, longstandped cancer after 30 and 31 years of disease, at
ing, unresected colonic involvement (14, 20, 39ages 70 and 78 respectively. Moreover, there
40). Nevertheless, the association betweewere no significant differences in age at onset of
Crohn’s disease and colorectal cancer remainSrohn’s disease, age at cancer, and duration of
controversial, with a number of doctors disputingdisease to cancer, between patients with ileitis
the association (41—-45). However, each of thesend those with either ileocolitis or colitis. This
five populations-based studies calculated their reffinding once again raises the question of whether
ative risks without specific regard to the popula-small bowel Crohn’s disease even predisposes
tion actually at risk; namely, patients with “exten-someone to colorectal adenocarcinoma (42, 48),
sive, longstanding, unresected” colonic diseasevhich would be consistent with the panenteric
All of these studies show an increase in relativenature of this disease.
risk of approximately 10-fold if corrected for
these factors (46). A recent study fromExtraintestinal Cancer Risk
Birmingham compared the cancer risk between
two hospital-referred but identically selected  Although several studies prior to 1983 failed
cohorts of patients with extensive ulcerative coli-to demonstrate a statistically significant increase
tis and equally extensive Crohn’s colitis (40).in incidence for extraintestinal cancers in patients
This study established a virtually-identical, with inflammatory bowel disease (14, 20, 38, 49),
absolute, cumulative frequency of 7% and 8%a more recent study of 2,000 patients with inflam-
for CD and UC respectively, at 20 years, therebynatory bowel disease has shown an increase in
confirming the previously noted similarities three specific tumor groups in patients with either
between cancer incidences in these two diseas€ohn’s disease or ulcerative colitis (4). The first
(14, 20, 39). In their prior 1994 study (47),group includes reticuloendothelial tumors:
Gillen et al. found that the relative risk of 4.9 forleukemias in ulcerative colitis (50, 51) and lym-
colorectal cancer increased to 13.3 for patientphomas in both ulcerative colitis and Crohn’s dis-
younger than 25 years of age at onset of CD, anehse (4, 52). The second group comprises tumors
to 18.2 if corrected for extensive colitis. If both arising from chronic perineal inflammation in
factors were present, the risk rose to 57.2. Thug€rohn’s disease: squamous carcinomas of the
in the presence of longstanding, extensive diseassus and vulva (4, 53). Finally, there may be an
and unresected colon (this would seem to be obvincreased incidence of malignant melanoma in
ous, but many authors have failed to exclude&Crohn’s disease (4, 54). It remains to be seen
patients who have “no colon” and therefore are alvhether an increased risk of any of these cancers,
“no risk!”), especially with early onset of Crohn’s some of which are similar to the types that occur
disease, the risk clearly is increased. In thes® immunosuppressed and/or irradiated patients
high risk patients, it could be argued that as in(55), can be documented in other medical centers.
ulcerative colitis regular surveillance should be
carried out. Colorectal Cancer

Colorectal Cancer Risk in Regional Enteritis Clinicopathological Features Colitic col-
orectal cancers show characteristic clinico-patho-
One question that remains unresolved is thégical features that tend to distinguish them from
possible association between colorectal carciether colorectal cancers. They are more diffuse,
noma and small bowel Crohn’s disease (42, 48hot infrequently extending over more than one
Even though seven (23%) of our patients, five oBegment of bowel. They may be invisible to the
whom were previously reported (15, 21), hadnaked eye, or they may infiltrate the bowel wall
overt Crohn’s disease confined to the smalktausing stricture formation. They are frequently
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multiple, and the incidence of right-sided canceduration of 25 years, but two elderly patients had
is greater in colitis-associated tharde novocol-  simultaneous onsets of Crohn’s disease and cancer
orectal cancer, due largely to right-sided diseasat ages of 68 and 72, as first described by
in CD and to the increased incidence of multipleHamilton (61). Since onset age of Crohn’s disease
synchronous cancers (32). in the sixth decade of life is unusual and the inci-
Cancers in colitis and regional enteritis havedence of spontaneous colorectal cancer increased
the unfortunate tendency of developing withoutin late decades, patients in this latter group could
giving clinical evidence of their presence in theirrepresent either coincidental spontaneous cancer
early stages. Advanced cases are characterized by colitis-associated cancers in a setting of long-
obstructive symptoms, rapid weight loss, andtanding, undiagnosed Crohn'’s disease.
abdominal masses. Colorectal cancers in Crohn’s
disease may occur in excluded distal bowel or irCancer of the Small Bowel
association with enterovesical or colovesical (Fig.
1) (19, 56), rectovaginal (57, 58), colocutaneous Clinicopathological Features: Most cancers
(19, 59), or perianal fistulas (19, 53, 60). Crohn'sof the small bowel in Crohn’s disease are adeno-
disease colorectal cancers share some featurearcinomas, usually in the terminal ileum or
with ulcerative colitis colorectal cancers. Thejejunum; they are difficult if not impossible to
clinicopathological features of colorectal cancerdiagnose at a curable stage. They differ fidem
occurring in Crohn’s disease, as in UC, are diffi-novocancers of the small bowel in many respects
cult to differentiate from the clinical features of (13, 63). There is a lower average age at diagho-
the underlying inflammatory bowel disease.sis of cancer in Crohn’s disease, 45 years vs. 60
Compared tale novocases, colorectal cancers inyears; the site of cancer is more distal, 76% vs.
Crohn’s disease occur at an earlier age (48 vs. 72D%; and the mean postoperative survival time is
years), are more often located in the right colorless, 8 months vs. 32 months. Furthermore, sar-
(45%), and are more frequently multiple (22, 23)coma is an extremely rare form of small bowel
Multiplicity is less of a feature than in UCCRC cancer in Crohn’s disease, whereas approximately
where the incidence of multiplicity is reported toone-third ofde novosmall bowel cancers are of
be 14—-40%, compared with 4% fde novocol- this variety. There is also an increase in the pro-
orectal cancer (32). It has been suggested thabrtion of multifocal or diffuse cancers in associ-
there are two separate populations among thesgion with Crohn’s disease. As with ulcerative
patients. First, there are those with onset oAnd Crohn’s colitis, the incidence of cancer
Crohn’s disease at older than 60 years of age, increases with longstanding duration of Crohn’s
whom the vast majority have had a relatively shortisease (Fig. 3).
duration of disease and in whom the Crohn’s dis- In our 18 patients with known sites of intesti-
ease and cancer symptoms occurred simultaneal cancer, the mean duration of Crohn’s disease
ously. This group, for example, constituteswas 22 years (18 years for cancers occurring in
approximately 20% of the patients in Hamilton’sbowel in-continuity and 28 years for cancers
series (61). The second and much larger groupccurring in excluded bowel) (19). Hoffman et
consists of younger patients, usually with a longal. have reported similar figures, with 90% of
duration of disease. Examination of the literatureéheir cases lasting more than five years, 70%
prior to 1985 reveals that for all 29 patientsmore than ten years, and 38% more than 20 years
younger than 60 years of age, for whom the durdrom the onset of disease, yielding a mean disease
tion of disease is recorded, the mean disease dumuration of 18 years (63). Although the majority
tion was 15 years, while for the 29 patients oldeof cancers of the small bowel occur after a long
than 60 years of age, the mean disease duratialuration of disease, Fresco et al. have drawn
was 5 years. This thesis regarding two populaattention to the fact that as many as one-third of
tions has been supported by a recent publicatioall cases may occur within the first decade of dis-
by Kyle and Ewen, who describe two such sepaease (64). However, the total number of patients
rate populations among patients in their area what risk in the early onset group is much greater
developed Crohn’s colorectal carcinoma (62)than in subsequent decades; hence the true cancer
However, in Hamilton’s series, there are also threesk is much lower.
older patients with long disease durations of The most common clinical presentation of
36—-51 years, suggesting a third group with botlsmall bowel cancer is intestinal obstruction. This
older onset age and longer pre-existing diseasacurred in two-thirds of our patients (19). Other
duration (61). Six patients with onset of the disimportant symptoms include diarrhea, weight
ease after 70 years of age had a mean diseal®ss, abdominal mass, and abdominal fistulae (15,
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37). These symptoms are also found in Crohn 1001
disease without cancer. The possibility of thi
development of complicating cancer should b
entertained if the development of these clinice
features follows “a long quiescent period” (19)
Small bowel cancer is rarely suspected preoper
tively, the diagnosis being made in fewer than 5¢
of reported patients, and in only two of our nine
teen. Intraoperative, postoperative and autop:
diagnoses were made in 27%, 61%, and 7!
respectively, of those 44 patients reviewed b 0
Hoffman et al., for whom the timing of the diag-

nosis could be determined (63).
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mucosal dysplasia, and endometriosis-like inve  ncoNmnury O T
sion of the stroma (65). Invisibility is defined as © PATENSWIRGMNCER o+ 1+ 1 0o o 8 1+ 1
microscopic recognition when the cancer is diffi O OF DEATHS
cult to perceive, even on opening the operativ NO OF PATIENTS AT RISK
specimen. Mucosal dysplasia, similar to thaLFig. 4. Survival curves for five patients with cancer in
originally described by Morson and Pang inexcluded bowel and 14 patients with cancer in non-excluded
ulcerative colitis (66), is found in 25% or more ofbowe_l. The difference did not r_each st{:\tis_tical significance.
cases of CDCRC (65, 67, 68) and suggests th Reprinted from reference #15 with permission.
surveillance should be carried out in selecte:
cases with Crohn’s disease. intramural fibrotic change. The frequency of
The prognosis of carcinoma of the smallbenign colorectal strictures in Crohn’s disease,
bowel in Crohn’s disease is poor. Among the 44and the difficulty of differentiating them from
patients reported by Hoffman et al. (63), theramalignant strictures (Figs. 5 A, B, C), makes this
were only two 5-year survivors (5%), compareda topic of major importance in the attempt to
with the 20—-30% 5-year survival rate e novo diagnose cancers at an early and curable stage.
small bowel cancers. The mean postoperativalthough strictures occur more frequently in the
survival time in those Crohn’s disease patientsmall intestine than in the colon, 5-17% of
who survived surgery was only 7.8 months. Allpatients with colonic Crohn’s disease have a col-
of the small bowel cancers initially reported byorectal stricture. One hundred thirty-two of 980
Greenstein et al. (14) were fatal. However, in gatients (13.5%) with CD involving the colon,
larger series reported more recently, although alhdmitted to The Mount Sinai Hospital between
of the five patients with cancer in excluded bowell959 and 1985, developed 175 colonic strictures
died within 18 months, the overall survival rate at(69). Thirty-three patients developed more than
three years was 23% (Fig. 4) (15). The survivabne stricture. The frequency was twice as great in
rate of more than 30% at three years for in-contieolitis (19%) as in ileo-colitis (11%). Ten malig-
nuity cancer was similar to that fde novosmall  nant strictures were identified in 9 patients (3
bowel cancer. The prognosis for large bowel candeocolitis, 6 colitis). One of these patients had
cers is better. With colonoscopy today, we carhree strictures (2 malignant and 1 benign), and
expect an increased and earlier preoperativiavo had 2 strictures (1 malignant and 1 benign).
detection of colorectal cancer in Crohn’s disease, The frequency of cancer in patients with stric-
and thus possibly a better prognosis for the largture (6.8%) was higher than in those without
bowel variety, but not for that in the small bowel.stricture (0.7%, 6 of 848, p < 0.001). There were
Small bowel enteroscopy and push enteroscopyo differences in clinical symptoms between
can now be tried but there is no proof of theirpatients with benign and malignant stricture.

diagnostic value. Seventeen of 165 benign strictures (10.3%) were
long, extending over more than one anatomical
Strictures and Cancer segment of colon, but all ten malignant strictures

were short (p < 0.0001).
Enteric strictures are one of the common The age at the diagnosis of stricture was sig-
complications of Crohn’s disease and are causadgificantly higher in the 9 patients with malignant
by marked thickening of the bowel secondary tostricture than in the 123 patients with benign
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Fig. 5. Malignant and benign strictures in inflammatory
bowel disease.
A. Malignant stricture in ulcerative colitis in which the
cancer was missed for a year after endoscopy failed t
pass the stricture.
B. Benign stricture in Crohn’s disease in which malig-
nancy was suspected.
C. Thirty-five-year-old woman who had Crohn’s colitis
for 20 years. She developed multiple colonic cancers
Only the malignant stricture of the transverse colon ig
readily apparent in this X-ray. She survived for five years
following chemotherapy despite transmural metastase
found at laparotomy.

stricture (mean age 57.2 vs. 41.4 years, respe
tively, p < 0.01). The proportion of strictures that
were malignant increased with duration of dis:
ease, from 3.3% with less than 20 years of CD, 1
11% with CD of 20 years or more. All nine
patients with malignant stricture were treated sul
gically, and 4 of the 9 died of colon cancer during
a mean follow up of 4.3 years. In view of the
high rate of malignancy, 6.8%, in this series
colonoscopy with biopsy is essential in Crohn'’s
disease patients with colonic strictures, ani
surgery is mandatory when a stricture cannot kt
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fully assessed during colonoscopy. Unlike ulcerasurveillance, while Butt (74, 75), Fielding (29),
tive colitis, in which proctocolectomy is required, and Warren (7) did not advise prophylactic mea-
in segmental Crohn’s disease, a more limited segures, but they recommended “vigilance.” In
mental resection may be appropriate treatment ih985, Hamilton (61) suggested that cost-benefit
some patients. Follow-up surveillance is essentiadtudies of surveillance protocols were needed in
in these patients. well-defined Crohn’s disease populations.

The frequency of colon cancer in stricture  Several factors make it difficult to propose a
patients was 10 times higher than in non-strictureational surveillance program for Crohn’s disease
patients in our series. Although there appears tpatients. These factors include the variety of
be an association between colorectal cancer ammdncers which occur in association with Crohn’s
stricture, it is not clear whether benign stricturedisease: extraintestinal (4) and intestinal (14),
degenerate into malignancy or whether cancersmall bowel (3, 13, 15, 18. 64), and large bowel
present as strictures. The proportion of malignani2, 35, 61, 68). There are also several different
strictures increased with increasing duration ofmodes of clinical presentation: cancers following
Crohn’s disease (Fig. 2). This observation is contong duration of disease (3), cancers coincident
sistent with the fact that longer duration of diseasaith onset of Crohn’s disease (34, 37, 61, 67),
is associated with increased risk of colorectal carcancers remote from overt disease (13, 14, 61,
cer, with or without stricture. Malignant disease76), and cancers in excluded segments (19).
must be ruled out if a stricture is found in a patienFinally, there are features that make the diagnosis
with Crohn’s (ileo)colitis. Radiological examina- difficult to establish even when a lesion is sus-
tion is of value for detection of colonic stricture, pected and sought: the inaccessibility of small
but is not reliable for the differentiation of benignbowel to endoscopic examination, the difficulty
from malighant disease. Following radiologicalof evaluating segments of bowel that are either
detection of a stricture, endoscopy with biopsiebypassed (16, 18, 19, 77) or proximal to stric-
throughout of the length of the stricture is essentures (4, 69, 78), the “invisibility” (65) or
tial. Multiple biopsies should be taken at the*occult” (67) nature of the neoplasms, and the
proximal and distal edges, and from within theconfounding of cancer symptoms with those of
stricture, in order to rule out dysplasia, carcinomahe underlying bowel disease.
in sity, or frank adenocarcinoma. Surgery must be | have proposed that regular clinical checkups
considered whenever the endoscopist cannot visshould be instituted for patients with Crohn’s dis-
alize the entire length of the stricture. ease, including examination of the abdomen and,

As in Crohn’s disease, any patient with ulcer-because of extraintestinal cancers (see below),
ative colitis who develops a stricture or obstruc+eview of the reticuloendothelial system and skin,
tion should immediately be evaluated byespecially the anovaginal area. An explanation
colonoscopy. The risk of cancer is even greater ishould be sought for recurrence of old symptoms
UC strictures. Gumaste et al. found that 17 of 58r for development of new symptoms, particu-
patients with colorectal strictures in UC hadlarly stricture, fistula, intestinal bleeding or
malignant strictures (70). Seven of these 1liveight loss, especially if these symptoms develop
patients with malignant strictures in ulcerativeafter a long period of quiescent disease.
colitis presented with partial or complete obstrucExcluded segments should be removed whenever
tion, compared with none of 42 with benign stric-re-operation is being performed. Patients with
tures. In both Crohn’s disease and ulcerative coliperianal abscesses, and internal and external fistu-
tis, a remarkable degree of narrowing, sometimelse should be considered to be at some risk for
to as small as one to two millimeters, can occumalignant transformation of these areas of
without the development of obstructive symp-chronic inflammation. A routine endoscopic sur-
toms, which must be attributed to the liquidity ofveillance program can be recommended for
the stool. selected patients with longstanding (more the 10

years), universal disease, especially with early
Surveillance of Crohn’s Disease for Carcinoma onset of CD. A controlled study should be
designed to see if earlier diagnosis, leading to

Surveillance for cancer in patients with curative resection, could be made, utilizing multi-
Crohn’s disease remains controversial, but shouldle biopsies for dysplasia. In view of the occur-
seriously be considered for selected groups afence of carcinoma in overtly normal appearing
patients who are at a high risk for the developbowel, and in the colon and rectum in regional
ment of colorectal cancer. In the 1980s, Korelitznteritis, biopsies of both normal and abnormal
(71, 72), and Shorter (73) suggested the need fdwowel would have to be made and examined for
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dysplasia, carcinomia situ, and infiltrating carci-  Principles of Surgery for Colorectal Cancer in
noma. Biopsies would also have to be taken from IBD
elevated masses, adenomatous polyps, and espe- The surgery for cancer in IBD is based on the
cially from areas of stricture and fistula forma- principles which have evolved for cancer surgery
tion. Prophylactic colectomy should be advisedn general: wide excision with lymphadenectomy,
if dysplasia develops in the absence of acuterhich should be carried out in conjunction with
inflammation, and especially if dysplasia isappropriate surgery for the inflammatory bowel
found in the presence of an elevated mass. Hisease.
remains to be seen whether small bowel In Crohn’s colitis, except when the disease is
enteroscopy will enable differentiation of benignextensive or universal, or severe perianal disease
from malignant strictures in the more proximalis present, segmental resection (SR) with reanas-
bowel. tomosis is an option and frequently the preferred
The ratio of costs and risks to benefits hasnethod of treatment. Although there is a high
not been established for prophylactic colono+ecurrence rate for colocolostomy, ileo-sigmoi-
scopic surveillance, nor has an optimal surveildostomy or ileo-proctostomy, these more limited
lance regimen been determined. On an empiriresections allow the patient to retain the rectum,
cal basis, most such programs commence aftenaintain intestinal continuity, and avoid a perma-
10 years of disease, often on an annual or biament ileostomy for variable periods of time. This
nual schedule. One could argue for earlier suris especially valuable in young patients. In CD,
veillance in view of the relatively high inci- ileoanal pouch construction is at this time con-
dence of cancers in Crohn’s disease during theaindicated. In indeterminate colitis, pelvic
first decade. Newer and more sensitive indicapouch construction may be successful with results
tors of premalignancy, such as DNA flow almost as good as for ulcerative colitis (79).
cytometry, cell turnover kinetics, mucin histo- Between 1960 and 1989, a total of 147
chemistry, lectin binding, or monoclonal anti- patients with cancer occurring in IBD were seen
body identification of antigenic tumor markers, at The Mount Sinai Hospital in New York City.
may ultimately supplant routine histologic There were 30 with large bowel adenocarcinoma
examination for dysplasia as more effectivein CD, compared with 102 patients with CRC in

screening techniques. UC (80). An additional 19 patients were seen
with small bowel cancer (SBC) (15). The four

Indications for Surgery groups of surgical procedures required for these

patients included segmental resection (SR), total

A. Absolute proctocolectomy (TPC) with end ileostomy or

1. High-grade dysplasia or low-grade dysplapelvic pouch (in UC only), subtotal colectomy
sia found in patients in surveillance programs in(STC) with or without reanastomosis, and various
the absence of acute inflammation, with or with-palliative procedures (PP) including diversionary
out a dysplasia-associated lesion or massolostomy or ileostomy. The surgical procedures
(DALM). in our 130 patients with CC and UC complicated

2. Carcinoma proven by endoscopic biopsy. by CRC are listed in Table 1.

3. Astricture that cannot be passed.

Segmental Resection (SR)
B. Relative

1. An excluded loop; although patients often = Segmental resection, right, left or distal
refuse surgery if quiescent. abdominoperineal, was the preferred surgical

2. A poorly compliant patient on whom regu-therapy for Crohn’s colorectal cancer, cancer
lar surveillance cannot be done. occurring in what was often a segmental disease

3. Surveillance is impossible in the high-risk(Table 1). In this series, seven cases of colorectal
patient because of multiple, large pseudopolyps arancer occurred in patients with regional enteritis
the difficulty of differentiating the dysplasia of localized to the small bowel (21). These cases
adenomatous polyps. were clearly ideal for SR, which was carried out

in 14 patients, 46% of the series.
C. Incidental

1. Patients may be operated on for other indi- Total Proctocolectomy (TPC)
cations unrelated to the cancer, such as fulminat-
ing colitis, toxic megacolon or a cancer found In CD, TPC is generally reserved for those
pathologically. patients with extensive or universal colitis, espe-
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TABLE 1
Surgical Procedures for Colorectal Cancer in Inflammatory Bowel Disease
Ulcerative Colitis Crohn’s Disease
Subtotal Procedure Subtotal Procedure
n n % n n %

Total Proctocolectomy 51 5

with ileostomy 43 43 5 17

with pelvic pouch 8 8 0 0
Subtotal Colectomy 25 5

with ileostomy 11 11 4 14

with reanastomosis 14 14 1 3
Segmental Resection 14 14

ileocolic 0 0 2 6

right colectomy 7 24 1 3

left colectomy 1 0 4 14

sigmoid/ant. res. 1 1 1 3

protect/Hartmann 0 0 1 3

abdomino-perineal 5 5 5 16
Palliative Procedure 5 5

ileostomy 1 1 3 10*

colostomy/Hartmann 4 4x* 2 7
Unresectable

inoperable/biopsy 4 4 4 1 1 3

laparotomy 1 1 1 0 0 0
TOTAL 100 100 30 100

* One with proximal jejunojejunostomy and ileoileostomy.
** One following recurrence of a rectovesical fistula after a decade-long quiescent interval.

cially those with perianal disease in whom reconloops. In earlier years, this operation was carried
struction of intestinal continuity is inadvisable. out frequently at The Mount Sinai Hospital, but is
Although one-half of the patients with ulcerativeno longer done today. In most other series, can-
colitis had TPC, only five (17%) of the Crohn’s cers in excluded loops are less common.
patients had primary TPC with a Brooke ileostomy.
Small Bowel Cancer in Crohn’s Enteritis
Subtotal Colectomy (STC)
Segmental resection was the preferred surgi-

In CD complicated by carcinoma, STC wascal therapy for Crohn’s enteritis in 79% of
carried out in five (17%), a percentage somewhatatients (Table 2). Unlike the patients with col-
less than the 25% in our UC patients. In only on@rectal cancer, only one patient developed cancer
was primary reanastomosis carried out. This isn nondiseased bowel. The four patients requiring
the preferred surgical procedure for UC patientpalliative diversion, or who were inoperable, con-
who are ill, have severe active disease in additiostituted 21% of the total series, a similar propor-
to the cancer, are on steroids, are hypoalbumingion to the 6 of 30 patients (20%) with CDCRC.
mic and/or are severely anemic. Of these cancers, five occurred in excluded loops

(15, 16, 18, 19).
Palliative Procedures (PP)
Reticuloendothelial Tumors

Fewer than 5% of patients with CD or UC
had cancers so advanced that they were inopereymphomas
ble. Palliative diversionary ostomy without
resection was also necessary in an additional five Lymphomas, colonic or extraintestinal (52),
(17%) of the patients with CD. The large numbeido not occur commonly in either CD and UC. It
of unresectable cancers in CD was contributed thas been suggested that the incidence is greater
by the five patients with cancers in excludedthan what was expected (4). For intestinal lym-
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TABLE 2 Stricture Cancers
Surgical Procedures for Cancer in Small Bowel in Crohn’s
Disease Cancers occurring in association with stric-
Subtotal  Procedure tures constitute a particularly difficult diagnostic
n n . problem both for CDCRC (69) and UCCRC (70),
Resection 15 79 in which the incidence of malignancy in strictures
small bowel resection 2 11 js approximately 30% and 5% respectively.
mﬂ !friO;Lorrgglasty . 15 5 When the diagnosis of cancer cannot be ruled out,
ileocolic resection and surgical resection is indicated.
reanastomosis 11 58 Small bowel cancer should be ruled out in all
patients with multiple strictures in jejunoileitis in
Palliative Procedures 4 21 whom stricturoplasty is performed (15).
bypass/diversion
}Eﬁgﬁg&ﬁfe colostomy 1 25 11 Cancer Occurring with Fistulae
inoperable 1 5

This association has long been recognized
TOTAL 19 100 (18, 19, 56, 59). Unfortunately such cancers are
often unresectable. However, it is possible on
occasion to carry out radical cancer “en bloc”
resections, including the bowel on either side.
This principle should be applied whenever the
phomas, local excision is required. This shoulgossibility of fistula cancer exists, even if
be followed by radiotherapy when indicated, andunproven. If a complete cure is not possible, a
chemotherapy, which is the definitive therapy forlonger period of palliation may be possible.
extraintestinal lymphoma (52).

Long-Term Outcome Following Surgery for
Leukemias Gastrointestinal Cancer in IBD

Leukemias are more common in ulcerative  Survival following surgical resection is better
colitis than in Crohn’s disease (4, 50) and occain colorectal cancer than in small bowel cancer in
sionally may exacerbate the hemorrhage due tGrohn’s disease. Although early series suggested
gastrointestinal ulceration. In one such patient poor long-term outcome for UCCRC, recent
with leukemia in CD, total proctocolectomy wasstudies have shown that survival is similar to that
required for massive gastrointestinal hemorrhageor non-colitic colorectal cancer. We have found
Appropriate chemotherapy is necessary in all oh 45% 5-year survival for CRC in CD, which

these patients (50). increases to 56% if cancers in excluded loops are
omitted (unpublished data). This is comparable
Cancers of the Anorectum to the 52% survival for our 100 UC patients (80).

For small bowel cancer, survival is much poorer,

Low rectal adenocarcinomas in both forms ofat best 23% at 3 years (15). Mortality for cancers
IBD and squamous cell cancers of the anus iin excluded bowel was 100% for both small and
Crohn’s disease, usually with perianal disease, atarge bowel (see Fig. 5) (15, unpublished data).
treated by radical abdominoperineal resection of
the rectum including the sphincter muscles, when Conclusions
necessary and resectable (53, 81). Early or ad-
vanced squamous cell cancers may be treated by Cancer in inflammatory bowel disease clearly
local excision, or by radical excision with or increases in incidence in the intestinal tract and
without radical lymphadenectomy prior to radio-probably in certain extraintestinal sites as well.

therapy and chemotherapy. The absolute number of patients developing such
malignancies are low compared to overall cancer
Peri-ileostomy Cancers rates in the general population, but because of

higher relative risks, younger ages of onset, dis-

Cancers occurring at the site of an ileostomytinctive clinicopathological features, and difficul-
are rare, but a number have been reportedies in making a diagnosis, it is important that this
Radical excision with transposition of the complication of inflammatory bowel disease be
ileostomy is required (82). widely appreciated. The prognosis today is no
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worse for colorectal cancers in ulcerative colitis or0.

Crohn’s disease (except for those occurring in
excluded bowel) than fate novocancers of the

large bowel, but it remains exceedingly poor for
small bowel cancers in Crohn’s disease.

Surveillance can probably be advised for ulcerative2.

colitis-related colorectal cancers, although there is

still some doubt as to whether it will be cost-effec-13-

tive or how it will affect prognosis and survival.
There is even greater doubt concerning its role i
monitoring patients with Crohn’s disease for either

colorectal or small bowel cancers. A cooperatives.

study of endoscopic surveillance to diagnose dys-
plasia or malignant change in the mucosa of

patients with Crohn’s disease is now essentialt®-

There is increasing evidence that it would be ratio-
nal to carry out surveillance for patients clearly at -,
increased risk, namely patients with: unresected
colons; longstanding disease (>10 years); and

extensive disease, particularly in those with earlys.

onset of their Crohn’s disease. The surgery for
cancer in inflammatory bowel disease is based on
combination of the general principles for the
surgery of IBD without cancer and radical exci-

sional cancer surgery. Resection of the mesentepy.

and lymphadenectomy should be carried out
according to general cancer principles.
Postoperative survival for colorectal cancer i
good, approximately 50%, compared with the poor,,
less than 23%, survival for small bowel cancer.
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